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Clinical Science Applied to the Problems of Anesthesia By R. P. HARBORD, M.D., F.F.A. R.C.S. "IF you consider the successive systems of Philosophy ; if you free yourself from the influence of persuasive rhetoric, intricate logic and ancient authority ; if you delve far down beneath the surface-what will you find, more often than not, but assumptions, which everyone is as free to deny as to accept; followed by speculation and assertion, without proof ?" These words of Lord Samuel's (1947) can be applied to our problfms. Are we satisfied with the foundations of our own teaching ? Are not some of them based on assumptions ? In his Presidential Address to the Section of Experimental Medicine & Therapeutics, a little over a year ago, Professor Pickering (1949) pointed to examples of ineffective though timehonoured treatment based on assumptions.
The considerable advances made by Sir James Mackenzie in making sound the structure of cardiology show something of what can be achieved by a study at the bedside-bedside science. Sir Thomas Lewis (1935) has defined Clinical Science as: " The branch of knowledge that centres upon human beings, but which also includes directly relevant parts of ,allied sciences."
Hindrances to the study of man and his ills have been exposed by Wilfred Trotter (1941) who wrote: " The observer must wait upon the natural occurrence of the phenomena he wishes to study.. The phenomena may be too infrequent for their significant recurrence to come within the span of life, they may be too complex and too closely mixed with irrelevant events for the invariable sequences they possess to be detected."
Continuing in a more hopeful vein he wrote : " Science has found a means of escape from the limitation of the method of observation in the method of experiment."
Because of the spate of new drugs, all of which are potentially dangerous, and new methods, due to recent changes in the practice of anmsthesia, there ib, at the present time, a real need for much careful investigation to determine what happens to patients during surgical operations.
The significance of data found during miscellaneous operations is difficult, if not impossible, to understand. Much more can be learnt by studying a group of patients undergoing the same operation, and further study of allied operations may yield additional information. By such means the results of natural experiments may be revealed.
THE MAKING OF OBSERVATIONS
Julian Taylor (1949) has written: " Accurate observation followed by accurate thought is a straighter route of progress and less encumbered, than the collection of figures, especially other people's, the so-called statistical method."
In making observations f have not used a special form. The essential is to record as much as possible which may be useful at some later date and which is documented so as to be intelligible. Essentials are not easy to foresee during the early stages of an investigation but, with the passage of time, the very problems that arise themselves suggest the means for their solution when possible. Impressions are of value as guiding lights : they act as a mental stimulus.
There is not enough room on what is now the standard anxsthetic record card. I refer to the special punched card system which f can only use for original data that is simple and requires no qualification. By " simple " f mean that which can be fully expressed in one or at most two or three words like "cuffed endotracheal tube", which can be encircled on a printed form, and leaves no room for doubt at a later stage. On the other hand phrases like "minor respiratory complications", "bronchitis", or "respiratory obstruction" may mean little or much or even vary in significance with different people. One would want to know precisely what was meant, or for how long the state of affairs lasted, and there is no space on the standard cards for this information.
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Section of Ancesthetics 373 by the time the patient leaves hospital a small monograph has been made mainly on plain sheets with one or two columns only for repetitive type of data. In such a record there should be clearly stated all the evidence in support of a diagnosis such as "bronchitis". If records could be made on these lines by disinterested but enthusiastic observers many of the phenomena which normally appear within the single span of life could be compared. When a few records of the kind indicated above have been made it requires a feat of memory to carry in one's head more than a fraction of the findings. The system I use is as follows:
The data are sorted on to summaries each of which has a number of coloured signals to represent important points. The summaries are specially mounted so that the signals are all visible thus conveying the predominating features at a glance as the investigation proceeds. The order of the summaries on the base mount can be readily altered which is of great value when classifying data.
The rapidity with which events occur at operation prevents one person from administering the anesthetic and making a full record at the same time. Practically all the anesthetics were given by the consultant anmsthetists of the Leeds United Hospitals who have co-operated fully with me.
Time has been expressed in minutes from the beginning of analgesia or anmsthesia, whichever came first. When the interval between observations exceeded 15 minutes after operation this was taken as the end of the period of continuous observation.
Blood loss at operation is an important consideration. If known quantities (;, , i, 1, 1I, I1' pints) of blood are spilled on to swabs and towels a good idea can be gained with a little practice of the amounts lost at operation. The estimate of blood loss obtained in this way, which I have termed the clinical estimate, compares well with the results gained in the same cases by an independent person, using a photo-electric method for measuring hemoglobin on the swabs. To calculate the amount of blood one has also to know the patient's mean hxmoglobin. All the estimates were clinical in this investigation (see Table I ). (1947) states that there is often considerable shock produced in the abdominoperineal resection of the rectum.
Frankis Evans (1947) believes that shock is largely proportional to blood loss in operations for cancer of the rectum. He has stressed the magnitude of the operation and also that the time factor has to be considered from the point of view of hkmorrhage. Wilkinson (1942) , referring to the perineal stage of the abdomino-perineal operation states that, "it is at this time, when the maximum effect of most spinal anesthetic agents has been passed and the anesthetic action is on the wane, that the patient exhibits shock most frequently". Gabriel (1934) considers that the chief risks of the abdomino-perineal excision of the rectum are sepsis and shock. He states that: "Shock, most surgeons will agree, supervenes in the latter stages of the operation, particularly when the patient is turned over into the left or right lateral position, and during the final perineal excision." Jarman (1947) states that there is a very marked fall in B.P. when the patient is turned on to his side for the perineal part of the operation and sometimes the B.P. cannot be recorded. Hasler (1933) states that: "For excision of the rectum spinal anaesthesia is invaluable as a means of preventing shock." Loftus Dale (1947) stated that he had abandoned spinals in favour of curare thereby avoiding the fall in B.P. which accompanies the movement of a patient from the Trendelenburg to the lateral position under spi-nal.
Lloyd-Davies (1947) has again stressed the magnitude of the operation and has stated that one of the most important precautions-to take is the control of the B.P. He further stated that the turning ofthe patient during operation lowers B.P. very considerably and on occasions to dangerous levels. He therefore recommended the lithotomy-Trendelenburg position. This simultaneously exposes the abdominal and perineal fields and makes possible the synchronous combined abdomino-perineal resection, and he claims that shock is thereby minimized.
Gabriel and Wilkinson refer to shock at the perineal stage; Jarman, Loftus Dale and Lloyd-Davies refer to a fall in the B.P. on turning the patient. By "shock" do these observers mean a fall in B.P.? Thus the following require investigation: (1) Blood loss and the duration of operation from this viewpoint; (2) change of position under anesthesia; (3) the control of B.P.;
(4) what is a dangerous level of B.P.? I chose to watch operations on patients with cancer of the rectum because there are a number of different ways of removing the growths. I thought that a comparison might produce valuable information on the effects of surgical trauma as distinct from postural changes for there is no change of position during the perineal stage of the synchronous combined operation. These are severe operations in people in late middle or old age. I also wanted to demonstrate what is meant by "deterioration" at operation.
OBSERVATIONS ON CASES WITH CANCER OF THE RECTUM
Operative procedures.-This is a small series of 83 operations. 52 were synchronous combined abdomino-perineal resections; 19 were laparotomies without further procedure or else a palliative colostomy was carried out. One abdominal resection of the colon is included amongst this group. There were 6 perineal resections of the rectum following colostomy at a previous date, 1 abdomino-perineal resection and 5 perineo-abdominal resections.
The synchronous combined abdomino-perineal resection.-The patients were unselected. There were 33 males and 19 females. The ages ranged from 27 to 83 years, the majority being between 51 and 70 years. 7 were aged 70 years or more.
The methods of anaesthesia can be divided into two main groups: (I) intravenous barbiturate (thiopentone), d-tubocurarine chloride, and inhalation (nitrous oxide and oxygen; cyclopropane in only 3 cases) by the CO2 absorption method. I shall refer to this group as the barbiturate and inhalation group, which comprised 20 cases; (2) spinal (nupercaine 1: 200 or 1: 1,500) with intravenous barbiturate (mainly kemithal) but without inhalation. I shall refer to this as the spinal and barbiturate without inhalation group, which comprised 21 cases.
Four cases had spinal analgesia alone; 7 had a spinal and intravenous barbiturate and inhalation.
Eight patients died; 2 within three hours of the end of operation, the remainder at intervals of from two to forty-two days after operation. It is not possible to decide what was the precise cause of death in these cases though autopsies were performed in all. In 4 peritonitis was a factor, possibly the major one; in 2 there was intestinal obstruction.
Both patients dying soon after operation had signs of circulatory collapse characterized by prolonged hypotension. Circulatory changes with hypotension were a marked feature of the clinical signs observed in most of the patients during this operation. Particular attention has been paid, therefore, to the circulatory changes in what follows. The incidence of low blood pressure.-41 cases had hypotension of the order of 80 mm.Hg during the period of operation; 27 had hypotension in the post-operative period.
Since the anesthetic may produce pressor effects on B.P. during its administration I have been careful to take account of the B.P. changes during the whole of the period of continuous observation which exceeds the period of operation in all but 2 cases.
The extent of the hypotension.-46 cases had systolic blood pressures of 90 mm.Hg or less. Thus practically all the cases had hypotension of this order at some time during the observations. In 9 the lowest level was between 80 and 85 mm.Hg. In 18, i.e. in over one-third, the lowest level was between 65 and 70 mm.Hg, in 5 the lowest level was 50-55 mm., in 1 it was 40 mm. and in 11 the B.P. was unrecordable.
The duration of hypotension.-Dr. Langton Hewer (1948) reports: "It has been said that a patient must not be left for more than 20 minutes with a systolic pressure below 80 mm.Hg or a diastolic pressure of less than 60 mm.Hg. If this time is appreciably exceeded death is extremely probable within 48 hours." Hewer then adds that in his experience "patients can survive without apparent ill-effects for considerable periods with blood pressures so low that they cannot be measured".
Dr. Gillies (1948) has also noted that with total spinal aneesthesia in hypertensive patients the B.P. falls frequently to unrecordable levels, but gives no precise data relating to the duration of the hypotension. He wrote: "The clinical state described lasted an average time of 20 to 30 minutes, after which respiratory and circulatory function began to return to normal. Spontaneous pulmonary ventilation became adequate; the radial pulse again palpable, and the blood pressure although low, measurable."
Twenty-six of the patients (see Table V ) having the synchronous combined operation had systolic pressures of 80 mm.Hg for periods of 20 minutes at least and yet 49 were alive four days after. It is therefore clear that this does not point to serious consequences in so far as life is concerned. In 30 cases the hypotension (80 mm.Hg) lasted for a period between 1-50 minutes. In this group the hypotension lasted between 1-20 minutes in 13 cases, and in 15 between 21-40 minutes.
The period during which the B.P. was unrecordable lasted only a short time. In 9 this did not exceed ten minutes. The longest period lasted 2hours, at the end of-whichi time the patient died.
Blood loss at operation (see Table II ).-15 had lost up to i pint (clinical estimate); 19 from 1 to 1 pints. Only 4 lost 2 pints or over. Most of the loss came from the perineum.
These losses represent external hemorrhage and do not include extravasation of blood into the tissues. Crook et al. (1946) have estimated blood loss during combined abdomino-perineal resections of the rectum in 12 cases, and found losses under 1 pint in 11 cases, of which 8 lost j-1 pint. All had spinal anwsthesia.
Frankis Evans (1949) gives Dukes' figures as follows: "The average blood loss was between 500 and 1,000 ml. It was never less than 500 ml. and the highest figure he found to be 1,400 ml."
Normal man stands the loss of 1 pint of blood apparently without ill-effects other than an occasional fainting attack. Many normal men suffered injuries during the last war and lost as much as 2 pints of blood, and went through operation well some hours later. It does not follow that patients of the age group we are considering would tolerate relatively su,dden losses of from 1 to 1 pints under anxsthesia.
Transfusion of blood during operation (see Table If ).-If the clinical estimates of blood loss are correct then most of the patients received blood in amounts equivalent to the losses or over (32 cases) by the end of operation. 6 patients did not have blood at all during operation though some of these had saline. Of the 20 patients whose transfusion of blood was less than the estimated loss the difference was more than 1 pint in only 5 of the cases. These findings suggest that low B.P. at operation is not due to loss of blood. We cannot be dogmatic because we do not know how much blood was extravasated. The next question is how much blood was lost by the time low B.P. (80 mm.Hg) was first recorded? Clinical estimates show that in the majority the loss did not exceed i pint (34 cases) (see Table III ). Since many of these patients had received some transfused blood by this time it is clear that loss of blood is not the initiating cause of the hypotension. (of the order of 80 mm.Hg) was first recorded at three periods (see Table IV ): (a) within the first 10 minutes (10 cases); (b) between 31 and 40 minutes (12 cases); and lastly (c) between 61 and 120 minutes (6 cases). Thus the periods were roughly early in operation, after half an hour and later. These periods coincided-with the-steps of the operation. Most of-the operations (22 cases) lasted between one and a half and two hours. 16 lasted between one and one and a half hours.
There is not a single instance of the incision of the abdomen before ten minutes. During this time the patients were given either a spinal or a general anmsthetic or both and then placed in the lithotomy-Trendelenburg position and catheterized. 5 of this group had a spinal anesthetic and in 3 of these an intravenous barbiturate had also been given. Hypotension occurring between 31 and 40 minutes corresponded to the time of the perineal incision in most of the cases. Immediately before the perineal incision was made the abdominal surgeon had explored the belly cavity to determine the operability or otherwise of the growth. At the time of the perineal incision the abdominal surgeon was usually stretching the attachments of the colon to the posterior abdominal wall. Fig. 1 is a good example of a sudden fall in7 B.P. occurring at about this time in a patient who had lost less than i pint of blood. Note how the systolic pressure was maintained at a steady level for the first 30 minutes although a spinal anaesthetic had been given. The 20 mg. methedrine which was given intramuscularly at one minute would presumably take about -1-5 minutes to act. It did not appear to have much effect unless it maintained the level for 30 minutes. The perineal incision was made at 28 minutes and 2 minutes later the surgeon was pulling hard on the rectum so that the patient's body shook. The colon was also being mobilized at the same time and hence it is not possible to decide which was the cause of the sudden fall in B.P. Had it been due to the spinal aneesthetic it would have begun to fall before. It might be argued that the pressor drug effect had worn off by this time so that the fall in pressure due to the spinal was delayed. As we shall see presently, however, a sudden fall at this period occurs with general anaesthesia without a spinal or a vasoconstrictor drug. Low B.P. due to nupercaine spinal anesthesia does not occur suddenly half an hour after the intrathecal injection. I have already referred to cases with a fall in B.P. occurring within the first 10 minutes. One of these also had 20 mg. methedrine early on. Other similar results were also found with nupercaine in patients undergoing other types of rectal surgery. The clinical notes suggest the perineal manipulations were severe and it is possible that this region is the origin of an afferent depressor reflex. The following events showed that the spinal anlesthetic was working: At 98 minutes the patient became conscious. Bandages were first applied by 109 minutes. At 128 minutes the perineal wound had to be exposed and reopened because of haemorrhage. Hemostasis was effected by 150 minutes. During these procedures the patient stated that he felt no pain although he was aware of the surgeon's manipulations.
Another point of interest is shown in Fig. 1 . The abrupt fall in B.P. occurring at 90 minutes coincided with the change from the lithotomy-Treadelenburg to the dorsal position.
No large or moderate dose of kemithal was given at the times when the B.P. fell abruptly.
The first fall occurred between 28 and 33 minutes. There were 3 doses of kemithal administered before this time, 0-6 gramme at 11 minutes; 0 3 gramme at 18 minutes and 0-2 gramme at 20 minutes. Practically no change in B.P. occurred for 8 minutes after the last dose. The second fall occurred between 88 and 93 minutes, the last dose of kemithal (0-1 gramme) being given at 76 minutes. We can make the following deductions from this case:
(a) The spinal anaesthetic was effectively blocking pain sense. (b) An abrupt and substantial fall in systolic B.P. occurred immediately after the perinea incision when the colon was-being !handled.
(c) The position remained constant.
(d) The perineal manipulations were sufficiently strong to cause jerky movements of the patient on the table.
(e) Neither the spinal nor the initial kemithal injections were followed by any significant lowering of systolic B.P. Subsequent doses of kemithal were less than the initial one.
(f) Blood loss was less than w pint at the time when the B.P. had first fallen to 60 mm.Hg. We have already stated that in a group of 12 cases hypotension of the order of 80 mm.Hg was first recorded between 31 and 40 minutes and that this period was the time when the perineal incision was made in 22 of the cases (Table IV) . We shall see presently that abrupt falls in systolic pressure occurred in a significant number of cases at this stage of the operation even though it did not necessarily occur between 31 and 40 minutes.
Assuming this last statement to be correct then we can add that the evidence points to a perineal origin of a depressor reflex. In 2 cases the fall occurred after the skin incision but before the surgeon pulled on the rectum (one of these was a perineal resection of the rectum).
Overleaf is an example of a case in which the rectum is removed by the perineal approach some days after colostomy. This case has been chosen because of the clarity of the evidence and a.lso because it shows the method of documentation. I I NAME There are only 4 fairly well-soaked dabs and there is not much more than i pint on the towels.
From this case we learn that:
(1) The spinal anesthetic prevented the patient from feeling pain.
(2) An abrupt and substantial fall in systolic pressure coincided with perineal manipulations.
(3) The perineal manipulations were strong enough to cause slight jerky movements of the body.
(4) The systolic pressure was maintained for 27 minutes after the intrathecal injection.
(5) There were no-abdominal manipulations.
(6) The position on the table was constant. (7) Blood loss was minimal as determined by clinical estimate. Surgical manipulations in the perineal region, which include skin and muscle incision and traction of the rectum, may produtce a depressor effect on B.P. The afferent path for this reflex is not the path by which pain-producing impulses pass. produce a fall in B.P., whereas in Fig. 1 towards the end of operation a fall was associated with the change from the lithotomy-Trendelenburg to the dorsal position, there being no alteration with the initial position of the patient. I need further evidence on these points but at present suspect that the change from the dorsal to the lithotomy position is not associated with a fall in B.P. It has actually been advocated by Hingson and Southworth (1946) that a similar position to the lithotomy be used to treat cases with low B.P.
Although pressor factors at operation predominated in one group of cases, nevertheless some depressor response could be seen soon after the perineal incision. That the pressor factor was in some cases due to the anasthetic was shown by the marked fall in B.P. on removing the mask of inhalation apparatus.
There were also examples showing a marked depressor effect coming on within the first ten minutes of the induction of analgesia. During this period the intrathecal injection of nupercaine, with or without an intravenous injection of barbiturate, had been made but the surgeon had not incised the skin. In some cases the fall occurred in spite of the previous use of vasoconstrictor drugs. When the perineum was incised later there was no change in B.P.
The abrupt fall in B.P. after the perineal manipulations have begun suggests, in the case of spinal anwsthesia, that the analgesic solution may not completely block the spinal pathways. It may be that only the nerve roots entering the spinal cord which are bathed in solution are blocked while the nerve fibres deep within the cord are free to transmit impulses. Thus if the roots in the lumbo-sacral region were not brought in contact with the anmsthetic, then impulses might enter here and pass up within the cord beyond that part which is in contact with the analgesic solution. One can readily imagine this happening with the Etherington Wilson technique.
Of the 32 synchronous combined abdomino-perineal operations performed with spinal anaesthesia, either alone or combined with general anesthesia, no less than 12 had a steady level or a rise in B.P. before the perineal incision followed by a fall after it. This type of depressor response (not necessarily amounting to hypotension) was recorded in 1 out of 6 cases having spinal anaesthesia with 1 in 1,500 nupercaine by the Etherington Wilson technique; in 4 out of 6 with the Howard Jones technique and in 4 out of 6 with heavy nupercaine.
Early in the investigation I discussed the depressor responses occurring at the perineal stage of the operation with my colleagues in Leeds. As a result we decided to use what we then thought was a new technique. It consisted in giving heavy nupercaine to a patient in the sitting position and after 2 minutes injecting light nupercaine, keeping the patient sitting and continuing as in the Etherington Wilson technique. This method which we call the "combined" technique has been described before by Wilkinson (1942) who stated that it was first suggested to him by Nosworthy. We have been surprised'46 find a depressor response at the time of the perineal manipulations in cases conducted With spinal aneesthesia by Wilkinson's combined technique. It has been recorded in 3 out of 14 cases.
Further experiments have been tried. In 4 cases the perineum has been injected with procaine. One of these had a depressor response. In 4 the presacral region has been infiltrated with procaine. 3 of these cases had a depressor response at the time of the perineal manipulations. These experiments, which do no harm to the patient since they are normal procedures, involve small numbers of cases but are mentioned because I hope that others may be induced to use them to better advantage than I have been able to with the material in Leeds. They would be most usefully employed in the perineal resections of the rectum rather than with the synchronous combined operation, since we cannot be sure that the depressor responses occurring at the time of perineal trauma are not due to the abdominal manipulations. Earlier, I mentioned an example of the depressor response occurring with general anaesthesia without spinal anesthesia (see Fig. 3 ). In a group of 20 cases a depressor effect on B.P. was recorded in 11 cases beginning at the time of the perineal incision. I happen to have a small series of upper abdominal operations conducted with the same method of anaesthesia. Out of 13 operations there was only one with hypotension. I rather suspect that pulling on the colon does not regularly produce hypotension.
The evidence which we have produced is that an abrupt fall in systolic B.P., during the synchronous combined operation, is related by time to the period when the perineal part of the operation is begun. This change has also been demonstrated in the perineal resection and also in the abdomino-perineal operation. Neither general nor spinal anxsthesia by various techniques, including the combined method, prevents the abrupt depressor change.
Another possibility is that the impulses which result from surgical trauma pass along nerves with relatively thick myelin sheaths. It is known that in the lumbar region there are many such fibres and that pain producing impulses pass along those with thin myelin sheaths.
It may be that the traumatic impulses pass-to the spinal-cord via the sympathetic or other nervous systems above-the area which has been blocked by the spinal anesthetic. Some of the sympathetic pathways pass into the upper thoracic segments of the cord. Hence the experiments with local infiltration in the presacral area. Rovenstine et al. (1942) state that: "B.P. may change very little during high spinal anwsthesia in normal, unoperated man". Their interpretation of the significance of it is different from the one I have indicated above. They added: "The extreme falls observed in operated subjects are believed to be the result of decreased venous pressure (and hence decreased cardiac output) following opening the abdomen and the attendant operative procedures, inflicted in the face of vasomotor paralysis and loss of vasomotor defence."
We have alreadv stated that there was a group of 7 cases developing hypotension of the order of 80 mm.Hg towards the end of operation. Besides these 21 showed a depressor response at the end of operation. In 6 cases this was considerable in extent (i.e. more than 70 mnr.1g). Scitiny of the records-shows that there were three circumstances occurring at this time: (1) the disconnexion of anEesthetic apparatus; (2) the reduction of the head-down table tilt; (3) the change from the lithotomy-Trendelenburg to the dorsal position. It was not possible in these cases to determine which was the major depressing factor as all three often occurred at about the same time. Fig. 4 shows a Thus there are three periods of potential danger to the patient during the synchronous combined operation which are either at the beginning of anesthesia, at the time of the perineal manipulations or at the end of operation. At such times deterioration shown by lowered B.P. may occur.
Attempts to control the blood pressure.-Vasopressor drugs were used in 26 cases, 19 had pholedrine, 4 ephedrine, 2 methedrine and I had icoral. In 5 the pressor drugs were given before operation but the remainder of these drugs were administered during operation.
Individual cases having pholedrine showed a rise of B.P. in practically all cases, the greatest being 115 mm.Hg. Hypertension resulted in 7 cases but was transitory. The pressor response was abrupt. In No. A.48 there was a rise of 65 mm.Hg in three minutes; in No. A.47 it was 75 mm.Hg in 6 minutes. The B.P. rise was not maintained as is well illustrated in Fig. 5 . i pint blood pre-operatively, 4 pint at operation.
The whole effect appeared to be over in from 20 to 30 minutes after intravenous injection. The tendency of the B.P. curve appeared to be generally unaltered after the effects of the drugs had worn off. After the intravenous injection of pholedrine it was possible to detect by ordinary palpation a narrowing of the radial pulse. This is direct evidence of peripheral arterial vasoconstriction. The superficial veins appeared to be the same width as before.
Vasoconstrictor drugs were used in only 2 of the cases with anxesthesia by inhalation and in 13 of the 21 with spinal and intravenous anesthesia without inhalation. In both groups the incidence of hypotension of 80 mm.Hg maintained for 20 minutes was roughly the same. This suggests that these drugs were generally ineffective. In my opinion the best time to use them is at the end of operation if the B.P. falls as a result of the circumstances occurring at this time, which I have enumerated above. I have only used the continuous adrenaline drip (1: 250,000) on one occasion in a patient with hypotension due to peritonitis some days after operation. Speeding the drip cautiously failed to have the desired effect. I am against the routine use of this method because its effects may conceal the true state of the patient, and it may constitute an unnecessary burden to the patient.
Comparisons of anasthetic combinations.- Table V compares the effects of the main anaestbetic combinations. From these we note the following points some of which have been mentioned before:
(1) 5 cases having spinal and intravenous anxsthesia had losses of blood of the order of i pint or less. None of the inhalation group had losses as small as this. The losses were on the whole greater in the inhalation group.
(2) Most of the cases were fairly well transfused by the end of operation. In many cases more transfusion was given after the end of operation.
(3) Vasopressor drugs were used mainly in the spinal group.
(4) Low B.P. of the order of 80 mm.Hg lasting for 20 minutes or more during the period of continuous observation occurred frequently and in approximately the same numbers in the two main groups.
(5) Rapid pulse-rates of the order of 120 beats per minute were found in about the same number in both main groups.
(6) Facial pallor was noted at operation in 15 of the main spinal group and in 7 in the inhalation group. It would appear that the inhalation group were in better shape at operation than the spinal and intravenous group if general condition went hand in hand with facial colour. The depth of facial colour soon decreased after the inhalation, and in some cases a marked fall in B.P. was recorded after the mask was removed. The amount of blood lost was more in the inhalation group. The 2 cases ending fatally within three hours of operation both had inhalation anxsthesia.
The patients with spinal and intravenous analsthesia without inhalation looked paler at operation but this does not mean that they were in poorer condition; one of them vomited during operation. This is a distinct disadvantage but the anasthesia produced by the barbiturates -was no more than a sleep. It was not deep anaesthesia. On the whole I personally favour this method though f should prefer to give a stream of oxygen continuously via a small nasal catheter.
FINDINGS DURING OTHER ALLIED SURGICAL PROCEDURES The findings in cases belonging to the alternative operative procedures and in inoperable cases were as follows (see Tables VI and VIf): (1) Low B.P. and rapid pulse-rates were present in most of the small group of cases comprising abdomino-perineal, perineal resections and perineo-abdominal resections (Table VI) .
(2) The last group (Table VII) shows the inoperable cases in whom nothing was done after the growth had been found to be too extensive for removal or in whom the liver was the seat of secondary growths. In a few of these a palliative colostomy was carried out. This group also includes one abdominal resection of the colon. Blood loss and transfusion was minimal in these cases. Hypotension of the 80 mm.Hg order lasting for twenty minutes or more was present in only 5 of the 20 cases.
Thus hypotension (80 mm.Hg for 20 minutes) occurred in i of the cases having laparotomy and in i those with the synchronous combined operation. Blood jogs was minimal in the former and was made up by transfusion in the latter group. Anisthesia was roughly comparable; the main difference being in the amount of surgical manipulations. This may be the factor responsible for the difference in the extent of the hypotension, although as we have seen, hypotension was produced in the initial stages in some cases.
THE POST-OPERATIVE STATE (SYNCHRONOUS COMBINED OPERATION) I have indicated that the immediate post-operative period is a good time to assess the condition of the patient. have classified the clinical signs in Tables VfII and IX.  Table VIIf shows the states encountered in patients who did not have hypotension of the order of 80 mm.Hg in the post-operative period. The main point of importance is that practically all cases have a period when there are signs of vasoconstriction. Note also that the cooling of the extremities is not reflected by the temperature of the forehead. Changes in temperature were roughly assessed by the observers' warm hands. Table IX shows the signs in those who had hypotension of the order of 80 mm.Hg in the post-operative period. I was unable to record the level of B.P. in 6 cases at varying times after operation. 2 of these died in the hypotensive state. In 12 cases B.P.s of 50 mm.Hg were recorded.
Pulse-rates of 120/minute or more were not frequent, only 7 cases having rates as fast as this in the whole series. Many cases in both groups had relatively normal pulse-rates.
The point to note about these two Tables is that vasoconstriction was a state common to both groups and that the distinguishing feature was the level of systolic blood pressure. The state of vasoconstriction does not per se mean that the patient is ill.
Since periods with systolic pressures in the region of 80 mm.Hg occur in roughly half the cases this state, even with vasoconstriction, does not indicate that serious consequences will follow from a circulatory,point of view. The 2 patients who died soon after operation had either pressures about the 40 mm.Hg level or the pressures were so low as to be unrecordable. These low pressures were accompanied by fast pulse rates. Pulse-rates varied in those who recovered with low B.P., but they were mainly below 100/min. These findings indicate that systolic levels about 50 mm.Hg are to be regarded as definite signs of circulatory danger during the post-operative period. Ringrose and myself (1950) have together produced an instrument which is capable of measuring CO2 reasonably accurately in the presence of other anxsthetic gases. It can be used continuously during the administration of anesthesia and is being used by us now to investigate the pressor changes due to anxsthesia. A detailed account of the instrument will be found in the British Journal of Ana?sthesia.
SUMMARY
The need for the application of Clinical Science to anasthetic problems has been stressed. The disadvantages of the present system of recording in anaesthesia have been exposed and an example of a more adequate documentation illustrated. The material offered by clinical hospital practice did not lend itself to research as in the laboratory, yet the method ofobservation, as illustrated in this paper, was confined to specific groups of operations in man and, further, comparisons of the effects observed enabled what was tantamount to the method of experimentation, without subjecting the patient to any unnecessary procedure.
Hypotension was a characteristic feature of the synchronous combined abdomino-perineal resection operation and, in spite of this, the majority of patients recovered. 2 of the 52 cases died soon after operation with prolonged hypotension (40 mm.Hg and unrecordable). The observations indicated that external blood loss is not the cause of hypotension.
Three periods of deterioration as shown by a fall in B.P. occurred either initially-between 31 and 40 minutes from the beginning-and at about the end of operation. The factor operating initially was mainly the anasthetic; between 31 and 40 minutes, the perineal and abdominal manipulations; at the end of operation the three factors were: (a) levelling of the table, (b) change from the lithotomy-Trendelenburg to the dorsal position, and (c) release of anaesthetic pressor influences.
Records made of the clinical signs in the perineal and the abdomino-perineal resections of the rectal operations, pointed to a depressor effect on B.P. at the perineal stage irrespective of changes in position.
Modifications in the technique of spinal anxsthesia failed to prevent depressor effects on B.P. at the perineal stage of the synchronous combined abdomino-perineal operation.
Surgical manipulations in the perineum (without abdominal manipulations) under spinal analgesia alone, resulted in a fall in B.P. although no pain was experienced by the patient.
The use of vasopressor drugs (mainly pholedrine) did not materially alter the general B.P. curve at operation. A comparison of anesthetic combinations with the synchronous combined operation indicated that blood loss was less in the group having spinal and I.V. barbiturate without inhalation, compared with the group having I.V. and inhalation anesthesia, with a muscle relaxant drug. Facial pallor occurred in twice as many cases in the spinal as in the inhalation group.
A study of the post-operative stage shows that vasoconstriction, particularly of the face and limbs, was common to most of the cases and indicates that the critical level of B.P. is about 45-50 mm. of Hg.
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